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ABSTRACT 
Market umbrella sometimes is also known as patio umbrella is an outdoor leisure type 
of umbrella. The existing market umbrellas are not able to give fully shade. Furthermore, 
it does not stable in a sandy surface. This smart market umbrella is designed to rotate 
360˚ and move according to the direction of the sunlight. This umbrella consists of four 
Light Dependent Resistor (LDR) sensor, 12V Direct Current (DC) motor, gear, 12V dry 
battery and Arduino Uno R3 board. The rotation on the umbrella depends on the sensor 
value by comparing the value on average top and average bottom whether it exceeds or 
less than 20. This umbrella has been modified with minimum cost by adding DC motor, 
sensor and gear to rotate the umbrella automatically for full shade. Addition of 15 cm x 
10cm of mild steel plate at the base improves the stability of umbrella. In the end, the 
addition of the fabrications to the umbrella is done and perfectly working just as wanted 
with plenty of room for improvement that can be added. 
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CHAPTER 1  
INTRODUCTION 
1.1 Background 
The word of umbrella comes from the Latin word which means shadow (The History 
of Umbrella, 2011). This reflects the original of umbrella use as shade from the sun. The 
umbrellas probably inspired by the trees, as the man developed the agriculture, hunted for the 
food, sitting under the canopy of a tree helped to cool off and keep comfortable during the hot 
days (Noble History of the Patio Umbrella, 2018). The first umbrellas must probably banana 
tree branches. The origin of the modern umbrella can be found between 1100 and 1200 BC in 
the courts of China and Egypt. The historians are really unsure as of it originated first but 
everyone agrees that the sun shade or the outdoor umbrella has been existing a very long time 
ago. 
     
        The first umbrellas or parasols mostly used by the royalty and the royal court. It was the 
sign of nobility to have fair skin in Egypt and the protection provided by sun umbrella to make 
sure their skin would not tan. In Assyria, the umbrella was the king’s privileged article and the 
king must have one. There is the evidence of the used of outdoors that we call patio umbrella 
today in the ancient art of Assyria, Egypt, China and Greece. The use of outdoor umbrellas has 
been found in ancient cities such as Nineveh, Persepolis, and Thebes, Egypt. At this period, 
there is also the evidence of umbrellas being used in India. 
      
           The Pope used the ceremonial parasol umbrella as ceremonial regalia during the middle 
ages. There are the rumours that it is originated from a brown and white umbrella given by 
Constantine the Great. The stripped canopy of the umbrella is depicted in papal colours red and 
gold across keys of St. Peter. It is still used until today and known as ombrellino. In part of 
influence the church, the spread of umbrellas and shade structures across Europe. The trend 
began in Italy, and Pope Alexander the III traced back to 12th century when he granted the night 
to have the parasol carried over the Doge of Venice. The famous English weather ensured the 
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outdoor umbrellas success, where the market umbrella was used by the coffee houses to shelter 
their customers between 1685 and 1705.  Samuel Fox has invented the steel ribbed umbrella in   
1852. William C. Carter who is African-American as the inventor patented an umbrella stand 
on August the 8th, 1885 with the stand and steel ribbed umbrella. 
 
The smart detection is using sensors to detect such as temperature, light, motion and 
others. A sensor exists almost in every application. A sensor is defined as a device used to 
measure a property such as position, temperature, pressure or acceleration and respond to the 
feedback. The sensor also defined as an input device that provides an output (signal) with 
respect to the specific physical quantity (input) (Ravi, 2017). There are many types of sensor 
used in various application. The commonly used type of sensors is a temperature sensor, 
pressure sensor, light sensor, humidity sensor, tilt sensor, accelerometer, ultrasonic sensor and 
others. We choose light sensor to use in our project. The light sensor is a circuit or device which 
detects the intensity of light that incident on it (Anusha, 2017).  
 
1.2 Motivation 
Malaysia has two seasons, summer and rainy seasons. There are many benefits and 
opportunities that we can use in during hot weather such as use of solar energy. The current 
issues are most of the people in this country are lack of exposure and knowledge about 
technology like solar energy. Thus, this smart umbrella is equipped with a photovoltaic cell 
where energy can be produced through the sunlight. Therefore, people can familiarize 
themselves with renewable energy (sun) compared to non-renewable energy (diesel). We all 
know that the use of renewable energy is better and have a positive impact on the environment. 
Typically, night market traders use generators to produce electricity for lighting. The use of 
generators brings a lot of side effects such as noise pollution and high cost (diesel usage). Thus, 
with this smart umbrella, noise pollution can be reduced because electricity is generated from 
sunlight and energy from sunlight to light up the bulb. In addition, this smart umbrella also 
provides enough protection from direct sunlight because it was designed to move according to 
where the light come from so it can provide full protection. We all know that the patio umbrella 
also an umbrella that has the latest technology features and expensive. Therefore, we modified 
typical umbrella used by traders in the night market to have features same as features in the 
patio umbrella with affordable price. This smart umbrella is simply designed (foldable) and 
equipped with technology (solar panel and sensor) rather than the patio umbrella which is a bit 
complicated. 
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1.3 Problem Statement 
 
Market umbrella is the type of umbrella that is invented to shade those beneath from the sun 
and were frequently used in trade circumstances. These market umbrella can cover food 
vendors, farmers market stalls, night market and other commercial spaces. Market sellers bring 
the umbrellas, set up their stands and attach the market umbrella during the time they are out 
selling to protect them and their sales item from the sun. The existing market umbrella has a 
straight pole with a base attached on the bottom. The umbrella can only stand upright and do 
not fully shade the sun.  
     
     The market sellers need to use the generator to turn on the light at night this can cause noise 
pollution and can disturb other people. Market sellers who use generators require gasoline or 
petrol as a source of energy. Since the price of petrol increasing from time to time then 
replacing using of non-renewable energy with solar energy is one of the best methods to 
produce energy without giving a negative impact on the environment and more economical.  
 
      Therefore, the market umbrella needs to be modified so that they can be tilted to make sure 
fully shade from the sunlight. Other than that, the use of a generator to light up the bulb can be 
replaced by using photovoltaic. Photovoltaic is generating electric power from sunlight by 
using solar cells to produce DC electricity to light up the bulb. The use of sensors also can 
make the market sellers life easier because the sensor detects the sunlight and the market 
umbrella tilt towards the sunlight to give the shade. Thus, the new market umbrella has the 
improvement of the technology. 
 
1.4 Objective 
○ To design the market umbrella that can be tilted, rotate 360͒ and can move 
according to the direction of sunlight or the intensity of light. 
○ To improve the existing market umbrella function. 
○ To create an eco-friendly market umbrella with minimum cost 
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